CHAPTER XIV TREATMENT OF ZINCIFEROUS COPPER ORES
Zinciferous copper deposits are quite common in the western United States, Mexico, and other parts of the world. In many of these deposits the zinc and copper sulphide minerals are so intimately associated as to defy all attempts at mechanical separation. No serious attempt has yet been made to treat these ores chemically.
Theoretically the chemical separation of the copper and zinc from such ores would not appear difficult, since both copper and zinc, after roasting, are readily soluble in dilute acid solutions. The copper may be readily precipitated from the solution either by chemical reagents or by electrolysis, while the zinc remains unaffected. After the copper is precipitated, the zinc may be recovered free from copper and other impurities, either by electrolysis at a higher voltage, or by evaporation as the sulphate or chloride of zinc, for which there is a limited sale. The extraction of the zinc and copper from the ore presents no serious difficulty, but the recovery of the dissolved zinc from the solution, is an exceedingly difficult problem, and unless sonic method can be devised for recovering the zinc at a profit, it is evident that the consumption of acid is such that the copper cannot be recovered at a profit, and hence the deposits remain unworkable under the present conditions.
If a zinciferous copper sulphide ore is roasted, and then treated with sulphuric or hydrochloric acid, the copper and zinc will go into solution as sulphates or chlorides. The copper may then be precipitated from the solution by any of the well-known methods, and the precipitated solution returned to the ore, as in a cyclic process, until the solution becomes saturated with zinc sulphate or chloride. The solution can then be purified, usually by displacing the impurities by zinc and zinc oxide, while a corresponding amount of zinc goes into solution. The solution, now purified and saturated with zinc sulphate or zinc chloride, may be evaporated to get the crystallized salts, if a market is available, or better, it may be treated, electrolytically to extract the zinc in the metallic condition; but in the electrolysis of the zinc salts is the crux of the entire problem.
The commercial electrolysis of zinc solutions, either acid or alkaline, has not yet been accomplished, although as the cause of the difficulties are becoming better understood, the problem may sooner or later be satisfactorily solved. The problem is further complicated by the fact that it takes about 4 times as much power to deposit a pound of zinc as                                 1 l/4d,
